The future of precision medicine
beyond oncology
Introduction
Over the past 20 years, molecular profiling has driven major advances in understanding the biology that drives cancer development.1
As a result of these discoveries, cancer is no longer considered to be a single disease, and for some cancer types a one size fits all
approach to treatment is becoming obsolete. Our growing knowledge of how to use biomarker profiling to target particular disease
characteristics has created an alternative treatment approach. This is also known as ‘Precision medicine: the right patient, the
right treatment, at the right time’. Once a buzz phrase, precision medicine is now an integral part of healthcare systems for cancer
treatment and beyond.2

Molecular profiling
The ability to profile complex molecular characteristics, such as gene sequence data, gene expression profiles, and immune
repertoires, as well as the capability to develop novel therapeutic approaches, has been driven by the evolution of increasingly
sophisticated molecular methods, such as next-generation sequencing.3 As a result, and like no time before, healthcare systems
are engaging with and practising medicine differently. Across a number of therapeutic areas there are increasing opportunities and
challenges for utilising molecular profiling to predict disease risk, diagnose and characterise disease, monitor disease progression,
and assess response to treatment.2, 4, 5

Example: inflammatory bowel disease (IBD)
Immunological diseases such as IBD are key therapeutic targets for precision medicine, as the complexity of biological determinants
underlying the pathophysiology of these diseases is on a similar scale to that of cancer.4 The pathogenesis of IBD can depend on
genetic and environmental factors, with variation in the microbiome and immunome contributing to development of disease and its
persistence. For these reasons, multi-omic biomarker profiling is being adopted by a number of pharma companies to derive a better
understanding of the pathophysiology of IBD, and ultimately improve treatment outcomes for patients.2, 4, 5 However, tailored health
education may be needed to engage HCPs and patients and improve participation.6
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OPPORTUNITIES

CHALLENGES

Genetic testing
Genetic tests are now available for more
than 17,000 human conditions across
multiple organ systems.7 These tests will
allow HCPs to practise precision medicine,
leading to better outcomes for patients.

Diagnostic assay development
For complex molecular profiling, robust
analysis from limited biological material
can be challenging.8 Precise and accurate
interdisciplinary communication between assay
developers and HCPs, global standardisation
of assay outputs, and rigorous clinical
validation of the diagnostic platform are critical
for both a successful market adoption with
HCPs and optimal payer engagement.8–10

Digital data exchange
The COVID-19 pandemic accelerated the
need for the exchange of data without the
restrictions of location.11 As we enter the era
of digital pathology, unrestricted online
access to scientific data and preprint servers
is becoming increasingly common, with
researchers and publishers committed to
their exchange.12

Handling ‘big data’
Radical changes in the infrastructure of
pathological testing, including the adoption
of digital platforms and machine-learning
algorithms, may be required to handle and
exchange ‘big data’ outputs.13 Distinguishing
accurate predictive values for precision
treatments from technical noise, along with
adapting and translating data outputs into
key scientific communication points that are
tailored for specific audiences, is important for
building trust.13

Targeted treatments
Individualised treatments that target specific
disease characteristics can deliver improved
efficacy and may offer more favourable safety
profiles than traditional therapeutics, which will
help improve adherence and outcomes.14, 15

Clinical validation
Prospective validation of the clinical efficacy of
each precision treatment option is particularly
challenging, as increasingly complex and
stringent biomarker requirements can reduce
the number of patients available for each
clinical trial cohort.16 As a result, robust
reporting of biomarker and clinical data is key
to building confidence in the market.

Diseases beyond oncology
Precision medicine is facilitating change in the
development of targeted, effective treatments
for a large number of patients across a wide
spectrum of diseases. Several pharma and
biotech companies have adopted a precisionmedicine approach to drive advances in
disease research and drug development for
the treatment of infectious, cardiovascular,
renal, metabolic, respiratory, and
immunological diseases.2, 5, 17–20

Education and awareness
Up-to-date communications on the ever
evolving technology, and its applications, are
critical to encourage engagement of both
patients and HCPs, and to improve patient
access to diagnosis and treatment options.10
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Prime Omics is a specialist consultancy delivering technical and
strategic support for the communication of omic-based data analyses.
Prime Omics can help to bridge communication gaps between assay
developers, biopharma, and a range of audiences from
specialist HCPs to patients.

References
1.

Nature. Milestones in cancer. https://www.nature.com/immersive/d42859-02000083-8/index.html. Accessed 8 June, 2021.
2. AbbVie. Precision medicine – it’s not just for oncology anymore. https://stories.
abbvie.com/stories/precision-medicine-its-not-just-for-oncology-anymore.htm.
Accessed 8 June, 2021.
3. Ascierto PA, et al. Preanalytic variables and tissue stewardship for reliable nextgeneration sequencing (NGS) clinical analysis. J Mol Diagn. 2019;21(5):756–767.
4. Borg-Bartolo SP, et al. Precision medicine in inflammatory bowel disease: concept,
progress and challenges. F1000Research. 2020;9:F1000 Faculty Rev-1054.
5. Bristol Myers Squibb. Destination: the impact of precision medicine in disease
management for people with immune-mediated diseases. https://www.bms.
com/life-and-science/science/personalized-disease-management.html.
Accessed 8 June, 2021.
6. Chakravarthy R, et al. Factors influencing precision medicine knowledge and
attitudes. PLoS One. 2020;15(11):e0234833.
7. National Institutes of Health. GTR: Genetic Testing Registry. https://www.ncbi.
nlm.nih.gov/gtr/. Accessed 8 June, 2021.
8. Büttner R, et al. Implementing TMB measurement in clinical practice:
considerations on assay requirements. ESMO Open. 2019;4(1):e000442.
9. US Food and Drug Administration. Principles for codevelopment of an in vitro
companion diagnostic device with a therapeutic product. https://www.fda.gov/
media/99030/download. Accessed 8 June, 2021.
10. Ciardiello F, et al. Awareness, understanding, and adoption of precision
medicine to deliver personalized treatment for patients with cancer: a
multinational survey comparison of physicians and patients. Oncologist.
2016;21(3):292–300.

info@primeglobalpeople.com

11. Stathonikos N, et al. Digital pathology in the time of corona. J Clin Pathol.
2020;73(11):706–712.
12. Salzberg SL. Reminder to deposit DNA sequences. Nature. 2016;533(7602):179.
13. Fröhlich H, et al. From hype to reality: data science enabling personalized
medicine. BMC Med. 2018;16(1):150.
14. Cook JC, et al. Principles of precision medicine and its application in toxicology.
J Toxicol Sci. 2018;43(10):565–577.
15. Slikker W, Jr. Biomarkers and their impact on precision medicine. Exp Biol Med
(Maywood). 2018;243(3):211–212.
16. Routila J, et al. Evaluation of prognostic biomarkers in a population-validated
Finnish HNSCC patient cohort. Eur Arch Otorhinolaryngol. 2021; doi: 10.1007/
s00405-021-06650-7.
17. Morgan P, et al. Impact of a five-dimensional framework on R&D productivity at
AstraZeneca. Nat Rev Drug Discov. 2018;17(3):167–181.
18. AstraZeneca. Transforming AstraZeneca’s R&D productivity. https://www.
astrazeneca.com/what-science-can-do/topics/disease-understanding/
transforming-astrazenecas-rd-productivity.html. Accessed 8 June, 2021.
19. Ladner JT, et al. Precision epidemiology for infectious disease control.
Nat Med. 2019;25(2):206–211.
20. Roche. This is personalised healthcare. https://www.roche.com/about/priorities/
personalised_healthcare.htm. Accessed 8 June, 2021.

primeglobalpeople.com

